The problem of deducing the values of the exchange integrals in yttrium and gadolinium iron garnet from measurements of the magnetization and the magnetic contribution to the specific heat at low temperatures is considered. For these garnets the spin-wave normal modes can be found by solving the semiclassical equations of motion which give rise to a set of n simultaneous linear equations, where n is the number of magnetically inequivalent ions in the unit cell. Expressions for the thermodynamic functions at low temperatures in terms of the frequencies of the normal modes are given assuming the validity of the spin-wave approximation. It is argued that the temperature variation of the frequency of these normal modes on the macroscopic properties can be completely accounted for without considering the zero point energy explicitly. Due to the size of the unit cell, the equations for the frequencies of the normal modes can only be solved numerically for general values of k. Such solutions are obtained for k lying along a [111] direction for various values of the exchange integrals, and the thermodynamic functions corresponding to these choices of parameters are calculated. In the case of yttrium iron garnet, the value of D, the coefficient of a 2 k 2 in the acoustic dispersion law, is reliably known and fixes one linear combination of J aa , J ad , and J dd . By comparing our calculations with the magnetization data of Solt, it was established that J aa /J ad =0.2, but since the magnetization was not very sensitive to variations of the ratio J dd /J ad its value could not be estimated precisely. Taking J dd /J ad =0.2 gives J aa =J dd =6.35 cm −1 and J ad =31.8 cm −1 . For GdIG the specific heat data below 20°K is not very much influenced by the exact values of the iron-iron exchange integrals which were taken to be those quoted above for yttrium iron garnet. Again one combination of J ac and J dc is known from the calorimetric determination of the single ion splitting. By comparing the specific heat data below 5°K with calculations for various values of J ac /J dc it was possible to determine J ac and J dc separately: J dc =7.00 cm −1 and J ac =1.75 cm −1 . These values are about 25% larger than what one would expect using the Weiss molecular field approximation.
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Due to the size of the unit cell, the equations for the frequencies of the normal modes can only be solved numerically for general values of k. Such solutions are obtained for k lying along a L111 j direction for various values of the exchange integrals, and the thermodynamic functions corresponding to these choices of parameters are calculated. In the case of yttrium iron garnet, the value of D, the coefEcient of u'k' in the acoustic dispersion law, is reliably known and fixes one linear combination of J«, J,z, and Jzz. By comparing our calculations with the magnetization data of Solt, it was established that J', /J, e = 0.2, but since the magnetization was not very sensitive to variations of the ratio Joe/Joe its value could not be estimated precisely.
Taking Joe/Joe=0 2gives J« . Jes 6 --35 cm =' .and Joe=31.8 cm '. For GdIG the speci&c heat data below 20'K is not very much inRuenced by the exact values of the iron-iron exchange integrals which were taken to be those quoted above for yttrium iron garnet. Again one combination of J~, and Jz, is known from the calorimetric determination of the single ion splitting. By comparing the specific heat data below 5'K with calculations for various values of J"/Je, it was possible to determine Jo, and Je, separately: Js, = 7.00 cm ' and Jo, =1.75 3-7. +u, , (S,/S, ) S,'~,;(k), (S) where the indices i and j label the ions in the unit cell, and y;;=+; e'~&" -'~'&, the sum being taken over nearest neighboring ions in the jth sublattice. The dimensionality of this matrix is equal to the number of magnetic sublattices, i.e. , 20 for YIG and 32 for GdIG. Li ---2 (5S,/2) '" Je. In the Appendix we show that the temperature dependence of the frequencies of the normal modes does not aGect the zero point energy. 
where the eigenvectors of A(k, r) are associated with the eigenvalue r of R. These matrices are given in Figs. g and 9, and in Table II we give the linear combinations of rows and columns of A which correspond to the rows and columns of A(k, r). Using Fig. 9 , one verifies that
where P is a unitary transformation which interchanges rows and columns as follows: 3~~6, 4~~5, 7~+-10, 8~~9. Since the frequencies are assumed to be real, A(k, )i) and A(k, ) ') have the same eigenvalues. 
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where the sum is taken over the normal modes n, the integration over the Brillouin zone, p"(k) is given by Eq. (11) D=~sg(8J"5J,s+3Jgs) .
- (30) The problem we consider is to determine values for J "Jgg, and J g consistent with the known value of D and which best reproduce the detailed behavior of YIG.
Recently, Wojtowicz" has suggested that by taking J, = J«= 0, one might be able to fit the susceptibility data above the Weel point using a linked cluster expansion rather than a molecular field approximation. He was able to interpret the experimental data in this way, but using a value of J,q which corresponds to "R.Aleonard, J. (210) and (220) In Fig. 17 (0))(r)F/ah(ap g ), (A13) so that finally F=E'+DE'+F(Picdpi+Aosps(T)]/2).
(A14') Thus we see that, whereas Atop~(T) is the excitation energy one might observe in a resonance experiment, the macroscopic properties are to be calculated using the 
